SURGICAL SEPSIS
BJNA staphylococcal carriers can be effectively isolated. Four single rooms are provided on this plan, and it was suggested that these should be used for segregating carriers. However, these rooms are for the use of the seriously ill, and the nasal carriers are usually well patients who may not require operation as part of their treatment. (3) Each four-bedded unit is provided with its own toilet and basin. They also have a self-closing door and are exhaust-ventilated.
The results of this type of planning are yet to be observed. The baseline has been established over some two and a half years and the incidence of wound infection, cross-infections, and the trends in them have been recorded. The same system of observation will continue when the new block is used, and an accurate comparison should be possible. This will be of value in indicating the effectiveness of the overall planning, but, unfortunately, it will not help in elucidating the present most pressing problem-What is the comparative importance of the various measures necessary to deal effectively with staphylococcal cross-infection; which ones are major and mandatory and which are minor but desirable ? Until these are known our attack is unfortunately diffuse and dispersed, and the inclination to deal with the problem by ignoring it can go largely unchallenged. Summary A detailed survey of wound infection in a surgical unit in Sydney strongly suggests that infection is mainly occurring in the wards. Spray-on plastic dressings have been helpful in reducing the infection rate.
Extensive colonization with staphylococci of the noses of patients and staff were observed. Weekly rates of colonization were: patients 10%, staff 6%. Nasal staphylococcal carriers showed a woundinfection rate double that of those whose noses were clear, and as a result had a higher morbidity and a longer hospital stay.
Such observations require changes in the physical planning of hospitals, and the broad principles of such a plan are suggested.
A most useful grant for work on wound infection from It is certainly true that most patients with acute osteomyelitis are cured with antibiotics alone if these are given early enough-that is, in the first three days of the illness-and for a long enough time; few would disagree that drainage of the abscess (whether by open operation or aspiration) plays an important part in the treatment of many of the patients by the time they are admitted to hospital. ILowever, there is no general agreement on the timing of drainage, or on the relative merits of aspiration and open drainage. This paper is principally concerned with these two aspects, and is based on a study of 84 unselected patients; 45 of them, seen at Fulham Hospital, London, have been reviewed elsewhere (Harris, 1960) , but only brief reference was made to the place of surgery in treatment. Most of the remaining 39 patients have been seen at the Royal National Orthopaedic Hospital, and a few at other hospitals in the London area.
Detailed antibiotic therapy will not be discussed in this paper; it has played, and continues to play, a vital role in the management of acute osteomyelitis, but the relative merits of antibiotics and surgery could be decided only by a carefully controlled clinical trial, and this is ethically undesirable.
Pathological Basis for Early Surgical Drainage Early operation is based mainly on the fact that certain important pathological changes occur in the bone during the first few days of the illness. These changes will be described briefly.
By the second or third day, in the classic acute type of illness, pus has formed, the periosteum is raised over a variable extent, and the vascular supply has become compromised; the pus is under considerable pressure, and if this is not relieved thrombosis of vessels may occur, leading inevitably to some degree of bone necrosis. Early and complete decompression of the bone before the blood-supply is interrupted will prevent or reduce this necrosis. It is unfortunate, therefore, that the story of the disease has been written (because of late diagnosis) by the time many of the patients are admitted to hospital. Trueta and Morgan (1954) , in describing these early pathological changes, made this significant statement: " Penicillin alone cannot prevent bone changes occurring after the blood-supply is interrupted; early surgery is just as necessary now as in pre-penicillin times." This advice is still relevant and applies to all antibiotics.
Causative Organism
The coagulase-positive staphylococcus is by far the most commonly isolated organism, and a high incidence of penicillin-resistant staphylococci has been reported in several recent series (see histogram). These facts are of practical importance, because penicillin remains the most commonly used drug in treating osteomyelitis, though nowadays it is usually combined with a second antibiotic.
The incidence of complications in the series was 31%.
Causes
It is probable that the increasing number of complications is in part due to treating patients with penicillin when subsequent isolation of the organism shows it to be resistant to the drug; delay in starting effective antibiotic therapy occurred in I I cases out of 27 with complications. Early drainage to obtain the organism will overcome this difficulty.
There are other causes of complications which are influenced by ea,rly surgery, and they fall into two groups:
(1) Incorrect Diagnosis.-This will inevitably delay effective antibiotic therapy; however, surgical drainage will confirm the diagnosis, and no harm will result if it is wrong, but one may often regret not operating.
( 
ACUTE OSTEOMYELImS
The Place of Aspiration Aspiration has a part to play in the management of acute bone infections, and is the method of choice in treating septic arthritis; it is also of value in spinal disease, because the abscess not uncommonly presents superficially, and it can then be aspirated without difficulty, the purpose being to obtain the organism and not to decompress. Osteomyelitis of the spine appears to be a different disease from that which occurs in the long bones, and the prognosis is excellent in most patients when antibiotics alone are used; other workers subscribe to these findings (Pritchard and Thompson, 1960; Garcia and Grantham, 1960) . A good result will be obtained even if treatment is started many weeks after the onset. There are 10 patients with spinal infection in the series. Of these, two relapsed because the course of drug therapy was too short; the remaining eight patients began treatment between 12 days and 11 months after the onset of their illness, and they have all done well. Only one had an operation, six months after the illness started, because it was thought to be tuberculosis.
Patients with Complications Short case histories of some of the patients who developed complications will now be presented, and these, with their radiographs, will serve to illustrate the points that have been referred to earlier.
Case 1 A girl aged 13 was admitted 26 days after the onset of the disease. Special Plate. Fig. 1 , shows that severe bone changes had already occurred, and therefore open drainage performed the next day could not influence the subsequent events; however, it resulted in isolation of the staphylococcus, which was found to be resistant to penicillin. She was given a course of tetracycline and erythromycin for six months. A radical removal of dead bone was carried out five months after onset (Special Plate. Fig. 2 ). She then made an uninterrupted recovery. and remains symptomfree 18 months from onset (Special Plate, Fig. 3 ).
CoMMENT.-Serious bone changes, as in this patient should not be seen provided treatment, which may include open drainage, is early and efficient. This case also illustrates the value of a radical operation in late disease.
Case 2 A man aged 32 with infection of the tenth and eleventh thoracic vertebrae (Special Plate. Fig. 4) was admitted under the care of the physicians seven days after the onset of his illness, when a diagnosis of meningitis was made. Blood culture produced a penicillin-resistant staphylococcus, and a large loin abscess was aspirated seven weeks after the onset; the first signs of paraplegia were noted at this time. Tetracycline administration was started empirically 12 days after onset, and subsequently he had a course of novobiocin with erythromycin, antibiotics being given for a total of seven months. Recovery was complete, and he remained symptomfree 18 months after onset, there being no residual neurological signs (Special Plate, Figs. 5 and 6).
CoMMENT.-This case illustrates the good prognosis in osteomyelitis of the spine despite late treatment. Complete decompression of the bone was not necessary.
Case 3 A boy aged 13 was admitted under the care of the physicians three days after the onset. The signs were confined to the right hip (Special Plate, Fig. 7 ), but a diagnosis of rheumatism was made and he was treated with aspirin and penicillin. Aspiration was not performed, and open drainage of the joint was delayed until 17 days after onset. Blood culture produced a penicillin-resistant staphylococcus, and treatment was continued with tetracycline and erythromycin.
COMMENT.-Despite the relatively early treatment with antibiotics, serious complications developed (Special Plate, Fig. 8 ). This catastrophe would probably have been avoided if the joint had been aspirated on admission.
Case 4 A boy aged 7 was admitted to hospital seven days after onset. Treatment consisted of three aspirations, also penicillin injections for a month, despite the presence of a staphylococcus resistant to the drug. Severe bone changes were already present at the time of his discharge (Special Plate, Fig. 9A) . A chronic bone infection became firmly established (Special Plate, Fig. 9B) , and a persistently discharging sinus developed.
COMMENT. -This tragedy occurred because of inadequate drainage and inefficient antibiotic therapy. Radical surgery, as in Case 1, is probably the treatment of choice, and this will be undertaken at the appropriate time.
Case 5 A girl aged 12 was admitted three days after onset. She was treated at first with penicillin and aspirin, a diagnosis of acute rheumatism having been made; blood culture was sterile. The initial good response to treatment was not maintained. and 19 days after onset extensive bone changes were present (Special Plate , Fig. 1OA ); a sequestrum was clearly visible some three weeks later (Special Plate, Fig. lOB) . The course of antibiotic therapy lasted seven months, and, though she remains symptom-free one year after onset, the bone has never completely healed (Special Plate, Fig. IOC) .
COMMENT. Fig. 1lA) . A persistent sinus developed, and a subsequent radiograph showed that extensive bone destruction had occurred (Special Plate, Fig. 1lB ).
COMMENT.-This patient was admitted in the early stages of the illness, but decompression was delayed until the effects of antibiotic therapy had been observed; this policy led to Sir Harry Platt (1928) summarized the position in regard to surgical treatment in the pre-antibiotic era when he stated: " A small incision down to the metaphysis at the point of maximum tenderness and puncture of the bone by a series of small drill holes will save many limbs and many lives." The availability of antibiotics has not altered this view, and in advising on treatment to-day he might well say that a course of antibiotics saves life and may save the limb; but combine antibiotics with early surgery, then life and limb may both be saved.
Summary
The place of surgery in acute osteomyelitis is discussed on the basis of a study of 84 cases. The pathological basis for early decompression of the bone is outlined. Of the staphylococci isolated, 35% were resistant to penicillin.
The causes of complications, which developed in 31 % of the patients, are discussed, and the place of early surgery in their prevention is indicated. Among the advantages of early surgical drainage are the isolation of the organism for sensitivity tests, confirming the diagnosis, and prevention of vascular damage. Open drainage with drilling of the bone is preferable to aspiration, and the disadvantages of the latter are discussed. Aspiration has a place in treatment, and is the method of choice in septic arthritis and spinal infection. It is suggested that osteomyelitis of the spine has a different natural history from that of the long bones; the good results from conservative treatment are consistent with this view. Case histories of patients who developed complications are given as examples of the problems discussed.
Acute osteomyelitis is a surgical disease, and patients should be admitted to a surgical ward for treatment. If the illness has lasted 48 hours or more before admission, or 
